was prepared by a careful addition of concentrated H 2 SO 4 (14 mL) to stirred dry MeOH (1800 mL) at 0 ºC. D-ribose (90 g, 0.6 mol) was added slowly. The whole system was kept at 0 ºC in an ice-bath until the TLC indicated the disappearance of the reactant. Solid NaHCO 3 (about 110 g, 1.31 mol) was added until the pH=8. The solid was filtered and the filtrate was concentrated under reduced pressure to give methyl D-ribofuranoside (97.8 g), which was used directly in the next step without purification.
To a suspension of NaH (60%, 79.2 g, 1.98 mol, 1.1eq) in DMF (200 mL) was added a solution of crude methyl D-ribofuranoside in DMF (800 mL) and THF (300 mL) with vigorous stirring.
After the hydrogen evolution was complete, the mixture was treated with Bu 4 NI (3.3 g) and BnBr
(235.5 mL, 1.98 mol). After the first 5mL of BnBr was added and the reaction was initiated, the left BnBr was added slowly. When the addition was completed, the whole mixture was stirred overnight at rt. The reaction mixture was carefully quenched with cold saturated NH 4 Cl (400 mL).
The aqueous layer was extracted with EtOAc (500 mL×3). The combined organic extracts were washed with water (200 mL×3), dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a residual oil (about 200g) which was subjected to the next step without further purification.
The crude compound from the last step was refluxed in a solution of 1 M HCl (300 mL) and AcOH (1200 mL) for 12 h. The mixture was cooled and the solvent was evaporated under reduced pressure. The residue was dissolved in EtOAc (600 mL) and washed with water (200 mL×3), then saturated NaHCO 3 solution was added until the pH = 8. The organic layer was dried over anhydrous Na 2 SO 4 and filtered. The solvent was removed in vacuo to give crude compound 1, which was used directly in the next step 2,3,4-tri-O-benzylaldopyranose (6) (take 6b for example) Acetyl chloride (20 mL, 0.28mol) was added dropwise to 1.0 L dry methanol in an ice-bath, and kept for 30min. L-Arabinose (90 g, 0.6 mol) was added in one portion, then the suspension was switched to an oil bath and heated at 50℃ for 30min, the system changed to a clear yellow solution, which was kept at this temperature for another 3.5h. After it was cooled to r.t., methyl-β-L-arabinopyranoside was deposited. The solid was filtered and collected. The filtrate was concentrated and recrystallized in EtOAc and PE to give another portion of methyl-β-L-arabinopyranoside as white solid. Total 91.0g. which was used in the next step.
To a suspension of NaH (86.4 g, 60%, 2.16 mol) in DMF (80 mL) and THF (400 mL) was added dropwise a solution of methyl-β-L-arabinopyranoside (78 g, 0.48 mol) in DMF (300 mL).
When no bubble was observed, TBAI (2.7 g, 7.3 mmol) was added in one portion. After stirred for 10min, BnBr was added. The first 5mL was added quickly, and the system was heated for a while to trigger the reaction. When continuous heat was observed, the remaining BnBr (199.8 mL, 1.68 mol) was added dropwise at a speed of one drop per second. This process must be carried out carefully to avoid sudden reaction. TLC showed the reaction had finished after addition of BnBr for 5min. The suspension was poured into 1L of ice, the solid was filtered and the filtrate was extracted with EtOA (500 mL×3). The combined organic phase was evaporated to give a residual which was dissolved in a solution of EtOAc and PE (10:1 500 mL), and washed with water (200 mL×6), then dried over MgSO 4 and evaporated to get crude product which was used directly in the next step without further purification.
The crude product from last step was dissolved in AcOH (600 mL, 80%) and 3N HCl (140 mL), and the reaction mixture was heated at 90-100℃ overnight. Most of AcOH was removed by evaporation, then water (1 L) and EtOAc (500 mL) was added. The organic phase was separated and the aqueous phase was extracted with EtOAc (500 mL×3), the combined organic phase was S4 washed with aq. NaHCO 3 and water. The solvent was removed under reduced pressure to get crude 6b, which was used directly in the next step. The organic phase was separated and the aqueous phase was extracted with EtOAc (3×150 mL).
Synthesis
The combined organic phases were dried with anhydrous Na 2 SO 4 and filtered, the filtrate was concentrated in vacuo to give the crude product 2 or 7, which was used directly in the next step of reaction without further purification.
To an ice-cooled solution of 2 or 7 in Et 3 N (91.9 mL, 0.66 mol, 1.1eq) and CH 2 Cl 2 (300mL) was added methanesulfonyl chloride (51.08 mL, 0.66 mol, 1.1eq) slowly, and the mixture was allowed to warm to room temperature gradually. After 1h, the reaction mixture was quenched by addition of H 2 O (200 mL). The organic phase was separated, and the aqueous phase was extracted by EtOAc (3×150 mL). The combined organic phases were dried over anhydr. MgSO 4 . After filtration, the solvent was removed in vacuo to give crude product 3 or 8, as yellow oil, which was used directly in the next step without further purification.
To a well stirred solution of 3 or 8 in THF (400 mL), p-TsOH (114 g, 0.6 mol) and 37% aqueous HCHO (150 mL) were added subsequently. After stirring for 36h, the reaction was S5 neutralized by adding saturated aq. NaHCO 3 . EtOAc (600 mL) was added to the reaction mixture, the organic phase was separated and the aqueous phase was extracted by EtOAc (3×150 mL). The combined organic phases were dried by anhydrous Na 2 SO 4 . After filtration, the filtrate was concentrated in vacuo, the resulting crude product 4 or 9 was used directly in the next step of reaction without further purification.
A solution of NH 2 OH·HCl (93.15 g, 1.35 mol) and NaHCO 3 (113.4 g, 1.35 mol) in water (150 mL) was added to the solution of crude 4 or 9 in EtOH (600 mL) dropwise. The reaction mixture was stirred at r.t. for 12h and then stirred at about 60 until TLC showed the ℃ completion of the reaction. After solvents were removed by vacuum evaporation, the residue was dissolved in EtOAc (300 mL) and water (200 mL). The organic phase was separated and the aqueous phase was extracted by EtOAc (3×150mL). The combined organic phases were dried by anhydrous Na 2 SO 4 . After filtration and concentration in vacuo, the resulting crude product was recrystallized or purified by flash column chromatography. (PE: EA = 2:1 ~ 1:2).
Method B:
NH 2 OMe·HCl (46.0 g, 0.55 mol, 1.1eq) and Et 3 N (76.6mL, 0.55mol, 1.1eq) were added to a solution of compound 1or 6 (210.3 g, 0.5 mol) in anhydrous CH 2 Cl 2 (300mL). The reaction completed after vigorous stirring for about 12h. The reaction mixture was then concentrated in vacuo and the resulting mixture was dissolved in EtOAc /H 2 O. The organic phase was separated and the aqueous phase was extracted with EtOAc (3×150 mL). The combined organic phases were dried with anhydrous Na 2 SO 4 and filtered, the filtrate was concentrated in vacuo to give the crude product 2 or 7, which was used directly in the next step of reaction without further purification.
To an ice-cooled solution of 2 or 7 in Et 3 N (76.6 mL, 0.55 mol, 1.1eq) and CH 2 Cl 2 (300mL) was added methanesulfonyl chloride (42.6 mL, 0.55 mol, 1.1eq) slowly, and the mixture was allowed to warm to room temperature gradually. After 1h, the reaction mixture was quenched by addition of H 2 O (200 mL). The organic phase was separated, and the aqueous phase was extracted by EtOAc (3×150 mL). The combined organic phases were dried over anhydr. MgSO 4 . After filtration, the solvent was removed in vacuo to give crude product 3 or 8, as yellow oil, which was S6 used directly in the next step without further purification.
To a well stirred solution of 3 or 8 in THF (400mL), p-TsOH (95.0 g, 0.5 mol ) and 37%
aqueous HCHO (150mL) were added subsequently. After stirring for 36h, the reaction was neutralized by adding saturated aq. NaHCO 3 . EtOAc was then added to the reaction mixture. The organic phase was separated and the aqueous phase was extracted by EtOAc (3×150 mL). The combined organic phases were dried by anhydrous Na 2 SO 4 . After filtration and concentration in vacuo, the resulting crude product 4 or 9 was used directly in the next step of reaction without further purification.
A solution of NH 2 OH·HCl (93.15 g, 1.35 mol) and NaHCO 3 (113.4 g, 1.35mol) in water (150 mL) was added to the solution of crude 4 or 9 in EtOH (600 mL) dropwise. The reaction mixture was stirred at r.t. for 12h and then stirred at about 60℃ until TLC showed the completion of the reaction. After solvents were then removed by vacuum evaporation, the residue was dissolved in EtOAc (300 mL) and water (200 mL). The organic phase was separated and the aqueous phase was extracted by EtOAc (3×150 mL). The combined organic phases were dried by anhydrous Hz, H-6). 
